The neural processes mediating cognition occur in networks distributed throughout the brain. The encoding and retrieval of relational memories, memories for multiple items or multifeatural events, is supported by a network of brain regions, particularly the hippocampus. The hippocampal coupling hypothesis suggests that the hippocampus is functionally connected with the default mode network (DMN) during retrieval, but during encoding, decouples from the DMN. Based on prior research suggesting that older adults are less able to modulate between brain network states, we tested the hypothesis that older adults' hippocampus would show functional connectivity with the DMN during relational encoding. The results suggest that, while the hippocampus is functionally connected to some regions of the DMN during relational encoding in both younger and older adults, older adults show additional DMN connectivity. Such age-related changes in network modulation appear not to be mediated by compensatory processes, but rather to reflect a form of neural inefficiency, most likely due to reduced inhibition.
Introduction
In recent years, the field of cognitive neuroscience has moved toward describing functional activity within the brain in terms of neural networks, as opposed to regional activations. While several networks supporting task-oriented cognitive processes have been described (Van den Heuvel & Hulshoff, 2010) , one large-scale network, the default-mode network (DMN), has become the focus of a substantial amount of research (e.g., Ferreira & Busatto, 2013; Fox et al., 2005; Raichle et al., 2001) . Correlated activity between brain regions within the DMN occurs when one's thoughts are internally driven (Andrews-Hanna, Smallwood, & Spreng, 2014) , such as during wakeful rest (Fox et al., 2005; Raichle et al., 2001) , episodic retrieval and autobiographical memory (Addis, Wong, & Schacter, 2007; Andrews-Hanna, Saxe, & Yarkoni, 2014) , and during mind wandering or introspection (Mevel, Chételat, Eustache, & Desgranges, 2011) . Neural components of the DMN include the posterior cingulate cortex (PCC)/precuneus, medial prefrontal cortex (MPFC), bilateral angular gyri, and the medial temporal lobes, including the hippocampus (for review see Ferreira & Busatto, 2013; J. Andrews-Hanna et al., 2014; Mevel et al., 2011) .
More recently, the hippocampal coupling hypothesis (HCH) proposes that the hippocampus is functionally connected with the DMN during episodic memory retrieval; however, it decouples from the DMN during episodic memory encoding (Huijbers, Pennartz, Cabeza, & Daselaar, 2011) . The hippocampus contributes to the DMN primarily via its engagement in the retrieval of episodic memories, which is in line with its purported role in introspection or mind wandering (Mevel et al., 2011) . Introspection requires mental time travel, theory of mind, and the construction of future and past events, all of which involve the hippocampally-mediated retrieval of episodes (Addis et al., 2007) . The hippocampus is also posited to decouple from the DMN during encoding because of its role in the storage and processing of episodic memories, a largely externally oriented task (Huijbers et al., 2011) .
The status of the DMN, as well as its relationship with other large-scale brain networks, has been the focus of several investigations of clinical samples, including Autism (Cherkassky, Kana, Keller, & Just, 2006; Courchesne & Pierce, 2005) , Schizophrenia (Garrity et al., 2007) , and others (Broyd et al., 2009 ). In addition to clinical populations, healthy aging has also been shown to lead to alterations in the strength of connections within neural networks (Geerligs, Maurits, Renken, & Lorist, 2014; Grady et al., 
